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Abstract. The AgED Study aimed to evaluate the detection, awareness and management of age-related eye disease 
(AgED) in South Australian general practice. Three South Australian metropolitan general practices were recruited and all 
patients aged 75 years and older were invited to participate. A cross-sectional postal questionnaire and retrospective audit 
of consenting patients’ medical records was performed. On average, patients had their last eye check 9 months ago; the 
majority (64.9%) performed by an optometrist. Only 7.6% had visited their GP for their last eye check, mostly (90.5%) for 
a mandatory ‘Fitness to Drive’ medical assessment. There were marked differences in GP recordingv. self-reported AgED 
and a marked discrepancy in the prevalence rates of AgED, visual impairment and blindness in this study compared with 
Australian population-based prevalence surveys. Despite the lack of GP documentation of eye disease, the majority of 
patients engaged in timely eye checks with either an optometrist or ophthalmologist, and their overall visual function and 







In Australia, 96% of those aged 75 years and older report 
problems with vision, and 70% of those who are blind or visually 
impaired are aged 70 years and over (Access Economics Pty Ltd 
2010; Vision 2020 2013). With an ageing population, chronic 
eye disease related to ageing is expected to be the most prevalent 
cause of avoidable visual impairment in the next few decades and 
will have significant economic implications (Australian Institute 
of Health and Welfare 2005; Taylor et al. 2005; World Health 
Organization 2013). 
In 2004, the major causes of visual impairment and blindness 
(excluding refractive error) in Australians aged over 55 years 
were age-related macular degeneration (ARMD) (12 and 50% 
respectively), cataract (16 and 12% respectively) and glaucoma 
(3 and 16% respectively) (Australian Institute of Health and 
Welfare 2005; Access Economics Pty Ltd 2010; Vision 2020 
2013). Vision impairment increases the risk of other age-
related morbidity; falls are twice as likely (often leading to 
hospitalisation), hip fractures are four- to eight-fold more likely, 
depression is three-fold more common, and nursing home 
admissions occur, on average, 3 years earlier than that of elderly 
 
 
well-sighted individuals (Evans and Rowlands2004; Australian 
Institute of Health and Welfare 2009; Access Economics Pty 
Ltd 2010; Vision 2020 2013, 2014, p. 7). 
Historically, there has been fragmentation of eye care 
services, with limited communication across disciplines and 
resultant public confusion about the roles of various eye care 
practitioners (Australian Health Ministers’ Conference 2005). In 
order to reduce the risk of eye disease and injury, the Australian 
Government has explicitly identified the need to increase the 
capacity of the primary care workforce to detect eye disease 
and engage the public in regular eye checks to detect treatable 
eye conditions early (Australian Health Ministers’ Conference 
2005). 
Given the level of visual impairment among Australians 
aged 75 years and older in primary care, this pilot study aims 
to provide a baseline assessment of: (1) the current level of 
detection, awareness and management of age-related eye 
disease (AgED) documented in general practice records 
(compared with self-report); (2) the patient’s uptake and 
willingness to engage in eye checks by their GP and the factors 
influencing this (i.e. mandatory ‘Fitness to Drive’ medical); 
 
 




What is known about the topic? 
*       Eye disease related to ageing is a growing burden 
resulting in untimely morbidity. The extent of eye care 
service provision by GPs and its effect on patients is not 
known. 
 
What does this paper add? 
*       Elderly patients accessed timely eye checks independent 
of their GP through optometrists or ophthalmologists 
and had adequate visual functioning. Improved 
integration of primary care eye services and enhanced 




(3) the patient’s level of visual functioning and the effect on 
quality of life; and (4) community eye care service provision 
(among GPs, optometrists and ophthalmologists). 
 
Methods 
A cross-sectional postal questionnaire was administered and a 
retrospective audit of consenting patients’ medical records was 
performed. 
The principal GPs from a convenience sample offive general 
practices involved in registrar training were emailed an invitation 
to participate, detailing the aims and methods of the study. The 
GPs were then contacted by phone and a visit arranged to discuss 
the study. Three general practices from metropolitan Adelaide 
were recruited. 
All patients aged 75 years and older who had attended each 
general practice at least once in the past 2 years were invited to 
participate with the following exclusion criteria: terminal illness, 
recent bereavement, cognitive impairment,     non-English 
speaking and nursing home residents. Patients were identified 
from a search of each practice’s medical software, and GPs 
from the practice determined which patients met the inclusion 
criteria. 
A postal questionnaire was sent to all potential participants 
with a letter of endorsement from their GP. Participants were 
given the option of providing their identifying details and 
written consent to having their medical records audited on return 
of the questionnaire. Participants were requested to return their 
questionnaire within 8 weeks, with a reminder questionnaire sent 
to all non-responders after 6 weeks. 
The self-administered postal questionnaire comprised the 
National Eye Institute Visual Function Questionnaire (NEI VFQ-
25 version 2000) and an Eye Health Survey (see the 
Supplementary material to this paper). The postal questionnaire 
was piloted among colleagues and patients separate to the 
study population before distribution. The NEI VFQ-25 is a well-
validated research tool with robust psychometric properties for 
studying eye conditions and primarily examines the influence 
that various eye diseases and interventions have on a patient’s 
activities of daily living and quality of life (Mangioneet al. 2001; 
Clemons et al. 2003; Chia et al. 2006). 
A retrospective audit was performed by C. Guymer, which 
involved comprehensively reviewing the entirety of each 
consenting patient’s GP electronic medical records, including all 
letters from eye health professionals. Progress notes,‘Fitness to 
Drive’ medical examinations and 75+ Health Checks performed 
within the past 24 months were also examined. Information 
pertaining to the patient’s eye health was extracted from the audit, 
including: patient’s age, gender, post code, diagnosed eye 
disease, eye treatments, risk factors for the development of eye 
disease, visual acuity (VA), driving status and history of falls 
within the past 12 months. 
This enabled the researchers to cross-check eye health data 
documented by the patient’s GP against patient’s self-report. The 
results obtained were compared with estimates of low vision 
and age-related eye disease from published population-based 
studies, namely the Blue Mountains Eye Study (BMES) and 
Melbourne Vision Impairment Project (MVIP), as a means to 
verify the accuracy of prevalence rates and NEI VFQ-25 scores 
found in this study. 
IBM SPSS Statistics for Windows (ver. 22.0, IBM Corp, 
Armonk, NY, USA) software was used to collect the data 
and perform basic statistical analysis. Data are reported as 
prevalence estimates or means with confidence intervals as 
appropriate. 
Ethics approval was granted from the University of Adelaide, 




From the three recruited general practices, a total of 448 patients 
aged 75 years and older were invited to complete the postal 
questionnaire. An overall response rate of 38.2% was achieved 
(35.6% responded from Clinic 1 (Northern Outer Metropolitan 
Adelaide), 22.6% from Clinic 2 (North West Metropolitan 
Adelaide) and 67.4% from Clinic 3 (Adelaide City), with a further 
two anonymous respondents). The sex distribution of responders 
mirrored that of non-responders (44% were male and 56% 
were female). The age and sex distributions of questionnaire 
respondents are shown in Table1. Medical records were audited 
for 93% of respondents, who had provided written consent. Of 
the patient records audited, 75.9% demonstrated regular 
attendance at the general practice (attended at least twice in the 
past 12 months). 
The mean composite score for the NEI-VFQ 25 (average of 
the vision-targeted subscale scores, excluding the general health) 
was 91 (maximum score 100). The average sub-scale NEI-VFQ 
25 scores are summarised in Table2, in comparison to the BMES 
(Chia et al. 2006). 
A history of falls within the past year was disclosed by 32.2% 
of respondents, and 12.7% attributed this to their eyesight. An 
eye check was performed for 91.6% of participants within the 
past 2 years. The service provision of patient’s self-reported last 
eye check is summarised in Table3. Of note, overlap exists with a 
limited number of patients accessing more than one provider for 
their eye care. 
Overall, most of the patients were interested in their GP 
being more involved in their eye care (70.8%) and expressed a 
willingness to attend a yearly health check by their GP, including 
an eye check (84.8%). 
The prevalence and treatment of AgED are listed in 




Table 1. Age and sex distributions of respondents Table 4. Comparative prevalence of age-related eye disease 
Research participants by age and sex (%)                                                              
ARMD, age-related macular degeneration 
Age group (years) Men Women 
 
75–79 23.4 26.9 
80–84 14.6 19.3 
85–89                                          3.5                          6.4 
90+                                              1.8                          4.1 





















Table 2. National Eye Institute Visual Function Questionnaire (NEI-
VFQ 25) scores, compared to the Blue Mountains Eye Study (BMES) 
Numbers for each study (n) refer to the number of participants who 
 
Table 5. Comparative prevalence of eye health treatments 
ARMD, age-related macular degeneration 
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Distance activities 89 (1.3) 86–92 88 (1.0) 
Vision specific 
Social functioning 96 (1.2) 93–98 97 (0.7) 
Mental health 93 (1.3) 90–95 89 (1.2) 
Role difficulties 93 (1.5)              90–95 87 (1.6) 
Dependency                    98 (1.2)              95–99 98 (0.4) 
Driving                           85 (1.3)              83–88 86 (1.4) 
Colour vision                  96 (1.2)              93–98 96 (0.8) 
Peripheral vision 93 (1.6) 89–96 91 (1.3) 
Composite score 91 (1.1) 89–93 86 (0.8) 
 
 
Table 3. Community eye care service provision 
 
Average last self-reported 9.5 (8.2–10.8) 
eye check in months 
(95% CI) 
 
Service provider percentage (95% CI) 
Optometrist 64.9 (56.7–71.3) 
Ophthalmologist 34.5 (28.1–42.7) 
GP                                                                                      7.6 (4.1–11.7) 
Practice Nurse                                                                    1.2 (0–2.9) 
 
 
The prevalence of AgED in our study compared with pooled 
data from Australia population-based studies (BMES and MVIP) 
is demonstrated in Table 6. 
The prevalence of visual impairment and blindness in those 
who had binocular VA documented (after correction for refractive 
error) in their GP records is shown in Table7. 
Of those who had visual acuity recorded in their GP notes 
(50% of audited patient records), 88.6% were documented as 
part of obligatory ‘Certificate of Fitness to Drive’ medical 
assessments. This correlated with questionnaire data, with 
67.8% of respondents reporting that their GP had checked their 
eyes, 90.5% of which were performed for a driving medical. 
Based on the NEI VFQ-25 data, 93.5% of patients reported they 
were still driving. 
 
Discussion 
There were marked differences in data recorded by GPsv. self-
reported AgED (Tables 4, 5), and lower rates of AgED were 
found in our study compared with pooled data from population-
based surveys (Table 6). There was limited recording of visual 
acuity in general practice records, which was more likely to have 
been performed if the patient had a mandatory‘Fitness to Drive’ 
medical examination. Despite this, the majority of patients 
engaged in timely eye checks with either an optometrist or 
ophthalmologist (Table 3) and their overall visual function and 
vision related quality of life (QoL) were satisfactory (Table2). 
Patients reported that poor vision contributed to up to 39.4% 
of falls. Australian GP guidelines advise that there is no evidence 
for screening asymptomatic older people for reduced vision 
(Iliffe and Smeeth 2006; Royal Australian College of General 
Practitioners2012). However, it is important for GPs to be aware 
of a patient’s visual disability and coordinate appropriate care 
to reduce their risk of secondary morbidity. This is supported by 
the willingness of patients to have their GP more involved in 
their eye care (70.8%) and engage in a regular health check, 
including an eye check (84.8%). 
Based on data from the BMES, 48.6% of patients had seen 
an optometrist and 50.2% had seen an ophthalmologist in the 
past 2 years (Wang et al. 1999). Jamous et al. (2014) identified 
that GPs were not as engaged in their referrals to optometrists or 
low vision services for AgED as they were for referrals to 
ophthalmologists. In Australia, a GP referral is not required to 
see an optometrist and optometrists are able to refer directly 
to an ophthalmologist thereby bypassing communication with a 
patient’s GP. Chronic glaucoma requires treatment with 
ongoing medications often re-prescribed by the patient’s GP. In 
contrast, cataract surgery and laser therapy tend to be‘once-off’ 
procedures with potential resolution of the patient’s visual 
symptoms. These factors may contribute to the limited recording 
of eye health in GP records and may account for the discrepancy 




Table 6. Age-related eye disease (AgED) prevalence 




Vision problems among older Australians 
(Australian Institute of Health and Welfare2005) 
The AgED Study (the present study) 
GP documented 
The AgED Study (the present study) 
Patient self report 


































Table 7. Prevalence of visual impairment and blindness 
VA, visual acuity. Data are presented as percentages 
 
All ages Visual impairment Blindness 
(VA <6/12)                                   (VA <6/60) 
 
Total 1.30 2.60 
Men 2.60 5.30 
Women                                            0                                                    0 
 
Patients performed well on the NEI-VFQ 25, indicating a high 
degree of visual functioning with minimal visual disability. 
Highest ratings were seen in domains of social functioning and 
dependency, suggesting that patient’s visual functioning was not 
limiting their independence and overall quality of life. Our results 
were comparable to the BMES in their subgroup of patients aged 
70 years and older (Chia et al. 2006). 
The strength of this study lies in it being thefirst attempt to 
assess the level of eye care in Australian General Practice and 
provides a unique insight into the current level of engagement of 
GPs in managing AgED, community eye care service provision 
and vision-related QoL. The limitations include, due to resources 
and time available: the limited number of practices included, 
which may not be representative of all South Australian practices; 
a limited response rate with marked variability between clinics; 
and the reliance on patient self-report, which inevitably is prone 
to selection and recall bias. 
Studies have shown that response rates to questionnaire 
surveys of the general population rarely exceed 50% (Nakash 
et al. 2006). The low overall response rate of 38.2% in this 
study may be attributed to patients with poor vision being unable 
to read and complete the postal questionnaire. Higher 
participation rates were observed among those from higher 
socioeconomic areas in Adelaide, potentially favouring those 
with a higher degree of health literacy (Australian Bureau of 
Statistics 2008). There was marked variability in response rates 
between practices, ranging from 22.6 to 67.4%. Similarly, 
Potiriadis et al. (2008) found that patient survey response rates 
varied by general practice from 26.2 to 55.0%. This variability 
may be related to the level of engagement and continuity of 
patient care in a particular practice. 
Given the limited recording of visual acuity in general 
practice records, the prevalence of blindness (2.6%) and visual 
impairment (1.3%) detected in this study may not accurately 
represent population frequencies. Casson et al. (1996) 
performed a population-based prevalence studyof 1466 Adelaide 
metropolitan residents aged 70 years and older and found that 
9.3% of the sampled population were visually impaired and 
 
1.2% were blind. This correlates with pooled data from 
the BMES (n = 3654) and MVIP (n = 4744) that estimated 
9.4% of Australians aged 55 years or older have visual 
impairment and 1.2% were blind (Australian Institute of 
Health and Welfare 2005). The BMES and MVIP 
recruited all eligible residents in randomly selected 
clusters by door-to-door household census (Taylor et 
al. 2005). Casson et al. (1996) undertook objective 
visual acuity testing in the participants’ homes. This is in 
contrast to self-selection and self-report by return of 
postal questionnaires in our study. Recruitment methods, 
objective eye testing and considerably larger sample sizes 
in these population-based studies may therefore account 
for such discrepancy in contrast to our results. 
Self-report studies, as opposed to population-based 
studies, cannot detect conditions that are undiagnosed or 
of which the respondent is not aware (Australian 
Institute of Health and Welfare 2005). Based on UK 
data, 12–50% of people are estimated to have 
undetected reduced vision (Evans and Rowlands 2004; 
Iliffe et al. 2013). It is also known that nursing 
home residents are 3.3-
fold more likely to have visual impairment (Evans and 
Rowlands 2004); none of whom were included in this 
study. Therefore, the results may underestimate the true 
extent of AgED and visual disability, compared with 
objective eye testing (Iliffe et al. 2013). 
 
Conclusion 
Our results demonstrate that there is a disparity between 
GPs’ documentation of eye health and a patient’s self-
report, unless the patient presents for a ‘Fitness to Drive’ 
medical assessment. Despite this, most of the patients 
actively engaged in timely eye checks with an optometrist 
or ophthalmologist and there was no reduction in their 
overall visual function and vision-related QoL. There was 
a significant discrepancy in the prevalence rates of 
AgED, visual impairment and blindness in this study 
compared with Australian population-based surveys. 
There is a role for GPs to be more active in verifying a 
patient’s visual history, and for improved 
communications between health practitioners to better 
facilitate multi-disciplinary management of AgED and 







The Eye Health Survey is available as Supplementary materi
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